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- FA'B< - - - -
LGTLPPPPQPSTEQSGWKHHQ CACC< @ s0 w0 s0 w0 BB
AHTKDKKKSETVGQTETRIFISKNKEW D?A??< DB s0 w0 s0 w0 EAB
FPCTLLAPLPRAGPGLPGGGRPHELLPATSGSRPEPPAGRG D?A??< D@ s0 w0 s0 w0 ?AB
DRTFPSPPELARYNI D'ABC< DG s0 w0 s0 w0 EAB
EAPKGKKKAKEQAAAEAAEEQAAACRCGSQPVSLCQCQKIL FA'B< DF s0 w0 s0 w0 'AB
TQYFGMGGWWKIDPKSEGFPHLDLSCTCEIGRVLKSHTHPNPPAYKVWRFKCLGWKGLFA'B< 'D s0 w0 s1 w2 CA'B
VDEGMWPPQQPPEPVPQEGGS CACC< D' s0 w0 s0 w0 ''
SSETPKKKEALFLQEVLQAERLLLQEEQEGVGRGR CACC< DF s0 w3 s0 w0 CAG
VKCSMKKKSCYQ CACC< D s0 w0 s0 w0 'C
PWKWRKKKQ CACC< ' s0 w0 s0 w0 @B
VRTRPSPPISLQPHGS FA'B< DF s0 w0 s0 w0 DD
!"#$%&'(
!"#"$% &'()*+,- &'()*+,- ./"0 '1&(234 3) 8/" "%:5;)<= 9"%:5;)>= 9"%:5;)?)/$9@
A7$B VIYAPPPPAEGRWPCWLLRAH CDEFC? 15 s0 w0 s0 w0 3
GH/#, GKGPGGPPLSSPKRVMYRLSVGCLRPTL I,EFC? 19 s0 w2 s1 w4 0.4
CJIKCLDMFK!H@ GTLPPPPPTQH IJECK? 6 s0 w0 s0 w0 39
!H., - FKEKK? - - - -
:$N PCTLLAPPSPCWAWTPGGWAAS FKEKK? 7 s0 w0 s0 w0 9.5
5H7, DRTFPSPPRIGAI ,OEJC? 14 s0 w0 s0 w0 5
'B77$P, EAPKGKKKSKRTSSCRSRRRTSRCL FCEKK? 12 s0 w0 s0 w0 8
4Q"Q,KJ TQYFGMGGVVENRSQI FCEKK? 24 s2 w1 s0 w0 0.5
'/7H9, DEGMWPPPTTS FCEKK? 6 s0 w0 s0 w0 31
:$/7@6 SSETPKKKRSAFPSRSPSS FKEKK? 12 s0 w0 s0 w0 5.5
'"9#D VKCSMKKKIMLSMKMKNQVTENLRARTFVIEPKVRMASGMNASVLYIIQMP ,OEJC? 27 s10 w12 s0 w2 0.03
(R$7%/S PWKWRKKKAVISSKRHQKF ,OEJC? 12 s0 w0 s0 w0 3.5

































)'$&78(! @@! AABA! @C! D! EBF!
G'<'H&78(! @8! DF! FI! 8F! A!
J#0:&78(! @K! ADBF! A8! 8E! CBL!






























































































































Exon2 Exon 1 



































!"#$%&'()*+(%$! ,-. /01#2 30454 3045, 3045# 6478 647-
















9:';<*';=;>9)=-?8@=8-G? J--DM082">CDB8ML8821M!F@.>CDK 6NN$ PB-D
9:';<*';=;>9)=-?8@=GK-8 .8QMO8@4>CD-K
9:';<*';=;>9)=-?8@=-GKF .8Q


















9:';<*';=;>9)=-?8@=--2K 78KB?O A-N8D #8GGP
9:';<*';=;>9)=-?8@=8KBN 18G??# 4B@F6
9:';<*';=;>9)=-?8@=G@B? 0@-K7M#@BNP 08?-7
9:';<*';=;>9)=-?8@=G?@B 42@@EM0NNF7 6-88!>CD8? 4-6
9:';<*';=;>9)=-?8@=8K@- J8-@FD #-NGP 7-?FJ>CD2 RKF!
9:';<*';=;>9)=-?8@=8-G8 0GF?. 0-GF7








!"#$%&#$'$(!)'*+,-'.-/- 0.1,234,-5,6 789:37*,,;(<=,+ =5+8>&?@=.*
!"#$%&#$'$(!)'*+,-'.9*8 0,8-A 7*,,;(<=,+ 4-86
!"#$%&#$'$(!)'*+,-'*+9/.+ B,+5C308> 6*/,4(<=1-
!"#$%&#$'$(!)'*+,-'*1-/ D./8'<EF)!& :,/,; :,/,;
!"#$%&#$'$(!)'*+,-'*8. :,-4(<=5. 7*/80(<=/53=.-.0(<=.9 45+G




























































Status hereditary B2M (Staining) 
B2M (Mutation 
analysis) T N M UICC Age proximal/distal Localisation 
!"#$%&&$ '()$ *$ +$ ,$ %$ +$ ,$ %$ -.$ proximal ascending 
!"#$&-*$ '()$ *$ +$ *$ &$ +$ /$ &$ 0*$ proximal coecum 
!"#$-.0$ MSI 0 +$ *$ +$ *$ 1$ ,$ 67 proximal ascending 
!"#$%+2$ '()$ *$ ,$ ,$ &$ ,$ *$ &$ 20$ proximal ascending 
0 = sporadic 0 = no positive tumor cells 0 = wt 
1 = hereditary 1 = some areas with positive tumor cells 1 = mut 





































































Selection of coding 




Mutation analysis of 
cMS bearing genes 
n=53  
Expression analysis 
using tumor and healthy  
tissue from Lynch mice 






Elispot and ELISA 
n=10 
C57BL6 Lynch mice 
Efficacy testing 



























Q .1E1.1<514!*NM* 6"$?$3@*8M*UM*MT/G7V*0(3(%$2&'3*0')2$%*6&'&"#&"2#*@*dKNLM*OPY*NLLrNcm*[dKNL\M*dM* A+"))$=@*TM*MT/G7V*H/$*2()#$)#+#*-(3$2+3'%*#+,&=9$#*(4*2(3(%$2&'3*2')2$%M*,GTV/
#MQV*J(Y*Nm^KrNm^_*[dKN^\M*mM* F3((%@*7M@*6&'44'@*UM@*R/'.(<'@*RM*}*i()*F)$,$3*!($,$%"&D@*7M*03")"2'3*#"?)"4"2')2$*(4*-"2%(#'&$33"&$*")#&',"3"&=*")*2(3(%$2&'3*2')2$%M*)GA>MA?M;WX5/%<;6V/0@<>V*KRRY*dmrmN*[dKN`\M*`M* Z'3&/$%@*RM*MT/G7V*A$)$&"2*9%(?)(#&"2*').*9%$."2&"<$*-'%G$%#*")*2(3(%$2&'3*2')2$%M*,GTV/-MPV/+GA;M<*RY*`bcr`cc*[dKKc\M*^M* A$3#(-")(@*1M@*B'%,(3")"@*7M@*69'33')D')"@*RM@*O+?3"$#$@*AM*}*0'#2")+@*6M*H/$*$<(3<")?*%(3$*(4*-"2%(#'&$33"&$*")#&',"3"&=*")*2(3(%$2&'3*2')2$%E*R*%$<"$PM*+GA;M</
$<MGTV/-MPV*M(Y*Ncrd_*[dKN_\M*_M* F3((%@*7M@*<()*F)$,$3*!($,$%"&D@*7M*}*A$,$%&@*TM*1M*7(3$2+3'%*&$#&")?*4(%*-"2%(#'&$33"&$*")#&',"3"&=*').*"&#*<'3+$*")*&+-(%*2/'%'2&$%"D'&"()M*ILHM<T/-MPV/
#=7V/F:G>AV*MY*^ccr_NN*[dKK^\M*LM* U=)2/@*>M*HM@*6)=.$%@*0M*UM@*6/'P@*HM*AM@*>$")$)@*0M*!M*}*>"&2/")#@*7M*OM*7"3$#&()$#*(4*U=)2/*#=).%(-$E*Nbc^rdKN^M*,GTV/-MPV/+GA;M<*(MY*NbNrNc`*[dKN^\M*bM* B(3').@*0M*8M*MT/G7V*R*5'&"()'3*0')2$%*Q)#&"&+&$*Z(%G#/(9*()*7"2%(#'&$33"&$*Q)#&',"3"&=*4(%*2')2$%*.$&$2&"()*').*4'-"3"'3*9%$."#9(#"&"()E*.$<$3(9-$)&*(4*")&$%)'&"()'3*2%"&$%"'*4(%*&/$*.$&$%-")'&"()*(4*-"2%(#'&$33"&$*")#&',"3"&=*")*2(3(%$2&'3*2')2$%M*+GA;M</-M5V*MQY*^d`br^L*[Nccb\M*cM* T'#9$%#()@*FM*ZM@*H+(/=@*HM*7M@*5$G3'#()@*!M*ZM*}*B+%&@*8M*ZM*>$%$."&'%=*').*1'-"3"'3*0(3()*0')2$%M*2G5T<=MATM<=7=>Y*(KQY*dK``rdK^b*[dKNK\M*NKM* F3((%@*7M*}*i()*F)$,$3*!($,$%"&D@*7M*H/$*"--+)$*,"(3(?=*(4*-"2%(#'&$33"&$:+)#&',3$*2')2$%M*$<MAQ5/:A/+GA;M<*JY*NdNrNmm*[dKN_\M*NNM* >'-9$3@*>M*MT/G7V*0')2$%*%"#G*")*/$%$."&'%=*)()9(3=9(#"#*2(3(%$2&'3*2')2$%*#=).%(-$E*3'&$%*'?$*(4*()#$&M*2G5T<=MATM<=7=>Y*(JRY*`N^rdN*[dKK^\M*NdM* u+$/$),$%?$%@*1M@*i'#$)@*>M*1M*RM*}*<')*>(+P$3")?$)@*>M*0M*8"#G*(4*2(3(%$2&'3*').*$).(-$&%"'3*2')2$%*4(%*2'%%"$%#*(4*-+&'&"()#*(4*&/$*/7U>N*').*/76>d*?$)$E*2(%%$2&"()*4(%*'#2$%&'")-$)&M*ZV/#MQV/2MAMTV*LJY*`cNr_*[dKK^\M*NmM* ;-'%@*RM*MT/G7V*8$<"#$.*B$&/$#.'*A+".$3")$#*4(%*>$%$."&'%=*5()9(3=9(#"#*0(3(%$2&'3*0')2$%*[U=)2/*6=).%(-$\*').*7"2%(#'&$33"&$*Q)#&',"3"&=M*Z,+K/ZV/,GT7V/
* _c*
+GA;M</KA5TV*ROY*d_Nrd_b*[dKK`\M*N`M* 6/"'@*TM@*>(32G@*6M@*!$9$&%"#@*AM@*A%$$)#()@*TM*FM*}*F3"-#&%'@*!M*6M*U=)2/*#=).%(-$:'##(2"'&$.*)$(93'#-#E*R*."#2+##"()*()*/"#&(9'&/(3(?=*').*"--+)(/"#&(2/$-"#&%=M*3G9V/+GA;M<*(JY*d`Nrd_K*[dKNm\M*N^M* B+2G(P"&D@*RM*MT/G7V*7"2%(#'&$33"&$*")#&',"3"&=*")*2(3(%$2&'3*2')2$%*"#*'##(2"'&$.*P"&/*3(2'3*3=-9/(2=&$*")4"3&%'&"()*').*3(P*4%$S+$)2=*(4*."#&')&*-$&'#&'#$#M*!<V/
ZV/+GA;M<*RJY*NL`_rNL^m*[dKK^\M*N_M* 6-=%G@*HM*0M@*Z'&#()@*OM@*F'+3@*FM*}*U=)2/@*>M*HM*H+-(%:")4"3&%'&")?*3=-9/(2=&$#*'%$*'*-'%G$%*4(%*-"2%(#'&$33"&$*")#&',"3"&=*")*2(3(%$2&'3*2'%2")(-'M*+GA;M<*R(Y*d`NLrd`dd*[dKKN\M*NLM* A'3()@*TM*H=9$@*!$)#"&=@*').*U(2'&"()*(4*Q--+)$*0$33#*Z"&/")*>+-')*0(3(%$2&'3*H+-(%#*O%$."2&*03")"2'3*I+&2(-$M*0;:MA;M/[\]*V/^V*K(KY*Nc_KrNc_`*[dKK_\M*NbM* V.")@*6M*MT/G7V*H/$*!"#&%",+&"()*(4*7'2%(9/'?$#*P"&/*'*7N*(%*7d*O/$)(&=9$*")*8$3'&"()*&(*O%(?)(#"#*').*&/$*7(3$2+3'%*0/'%'2&$%"#&"2#*(4*0(3(%$2&'3*0')2$%M*
&)=0/_AM*PY*[dKNd\M*NcM* O%'33@*1M*MT/G7V*O%(?)(#&"2*%(3$*(4*0!bs*&+-(%:")4"3&%'&")?*3=-9/(2=&$#*")*#&'?$*QQQ*2(3(%$2&'3*2')2$%*P"&/*').*P"&/(+&*-"2%(#'&$33"&$*")#&',"3"&=M*(@9V/&GT6=7V*









NKKdM$N*[dKNK\M*mbM* U$$@*FM@*H(#&"@*VM*}*V.$3-'))@*ZM*7(+#$*-(.$3#*(4*!5R*-"#-'&2/*%$9'"%*")*2')2$%*%$#$'%2/M*F,%/-MHG:</[%95T^V*KQY*N`KrN`_*[dKN_\M*mcM* B'2/$%@*TM*ZM@*R,.$3*7$?".@*ZM*7M@*F$)&:1"%#&@*7M*AM*}*>'3,$%?@*8M*BM*;#$*(4*-()()+23$(&".$*%$9$'&*-'%G$%#*4(%*.$&$2&"()*(4*-"2%(#'&$33"&$*")#&',"3"&=*")*-(+#$*&+-(%#M*#=7V/+G<;:A=>V*LLY*db^rdcd*[dKK^\M*`KM* Z($%)$%@*6M*7M*MT/G7V*!$&$2&"()*(4*2(.")?*-"2%(#'&$33"&$*4%'-$#/"4&*-+&'&"()#*")*!5R*-"#-'&2/*%$9'"%:.$4"2"$)&*-(+#$*")&$#&")'3*&+-(%#M*#=7V/+G<;:A=>V*MLY*NmL_rNmb_*[dKN^\M*`NM* F3((%@*7M@*7"2/$3@*6M*}*<()*F)$,$3*!($,$%"&D@*7M*Q--+)$*$<'#"()*(4*-"2%(#'&$33"&$*+)#&',3$*2(3(%$2&'3*2')2$%#M*KATV/ZV/+GA;M<*(JPY*NKKNrNKNK*[dKNK\M*`dM* V2/&$%."$G@*1M*MT/G7V*U(P*.$)#"&=*(4*1IaOm:9(#"&"<$*H*2$33#*")*)(%-'3*2(3()"2*-+2(#'*"#*%$3'&$.*&(*&/$*9%$#$)2$*(4*,$&'d:-"2%(?3(,+3")*-+&'&"()#*")*U=)2/*#=).%(-$:'##(2"'&$.*2(3(%$2&'3*2')2$%M*_A;=:99@A=7=>Y*MY*$NKL^_cd*[dKN_\M*`mM* B$%?$%@*HM*AM*MT/G7V*0"%2+3'&"()*').*/(-")?*(4*-$3')(-':%$'2&"<$*H*2$33#*&(*,(&/*2+&')$(+#*').*<"#2$%'3*-$&'#&'#$#*'4&$%*<'22")'&"()*P"&/*-()(2=&$:.$%"<$.*.$).%"&"2*2$33#M*KATV/ZV/+GA;M<*(((Y*ddcrdmL*[dKK`\M*``M* 8(#$),$%?@*6M*RM*MT/G7V*0$33*&%')#4$%*&/$%'9=*4(%*2')2$%E*3$##()#*4%(-*#$S+$)&"'3*&%$'&-$)&#*(4*'*9'&"$)&*P"&/*-$&'#&'&"2*-$3')(-'M*Z/K99@A=T6M<*JOY*mb^rmcm*[dKKm\M*`^M* F3((%@*7M*Q--+)(#$3$2&"<$*O%$##+%$*').*>+-')*U$+G(2=&$*R)&"?$)*03'##*Q*R)&"?$)*7'2/")$%=*!$4$2&#*")*7"2%(#'&$33"&$*;)#&',3$*0(3(%$2&'3*0')2$%#M*
+GA;M</-M5V*OMY*_`Nbr_`d`*[dKK^\M*`_M* F3((%@*7M*MT/G7V*B$&'d:-"2%(?3(,+3")*-+&'&"()#*")*-"2%(#'&$33"&$*+)#&',3$*2(3(%$2&'3*&+-(%#M*KATV/ZV/+GA;M<*(J(Y*`^`r`^b*[dKKL\M*`LM* B"2G)$33@*!M*0M@*F'G3'-')"#@*UM@*>'-9#()@*8M@*B(.-$%@*ZM*1M*}*F'%%')@*OM*6$3$2&"()*4(%*,$&'*d:-"2%(?3(,+3")*-+&'&"()*")*-"#-'&2/*%$9'"%:.$4$2&"<$*2(3(%$2&'3*2'%2")(-'#M*+@<</!:=7*OY*N_c^rN_cL*[Ncc_\M*`bM* Z($%)$%@*6M*7M*MT/G7V*6$3H'%,'#$@*'*.'&','#$*(4*/+-')*-()()+23$(&".$:-"2%(#'&$33"&$*-+&'&"()#*').*&/$"%*9(&$)&"'3*"-9'2&*&(*&+-(%"?$)$#"#*').*"--+)(3(?=M*,@;7M:;/%;:Q5/-M5V*KQY*_bdr_bc*[dKKc\M*`cM* B$%)'3@*7M*MT/G7V*A$)(-$:P".$*."44$%$)&"'3*?$)$&"2*9%(4"3")?*2/'%'2&$%"D$#*
* Ld*
2(3(%$2&'3*2')2$%#*P"&/*?$)$&"2*")#&',"3"&=*').*#9$2"4"2*%(+&$#*&(*>UR*23'##*Q*3(##*').*"--+)$*$#2'9$M*+GA;M</K99@A=7V/K99@A=T6M<V*O(Y*bKmrbN_*[dKNd\M*^KM* 7$"##)$%@*HM*BM*MT/G7V*5U8*4'-"3=*-$-,$%*5U80^*"#*'*&%')#2%"9&"()'3*%$?+3'&(%*(4*7>0*23'##*Q*?$)$#M*&<=;V/,GT7V/%;GQV/0;:V*(TPY*NmLc`rNmLcc*[dKNK\M*^NM* B"#P'#@*RM@*7$"##)$%@*HM*BM@*F'P'"@*HM*}*F(,'='#/"@*FM*6M*0+&&")?*V.?$E*Q-9'"%$.*7>0*03'##*Q*VJ9%$##"()*")*7"2$*!$4"2"$)&*4(%*53%2^]03'##*Q*H%')#'2&"<'&(%M*ZV/
K99@A=7V*(QRY*^N_r^dK*[dKNd\M*^dM* 8(,,")#@*AM*8M*MT/G7V*8$?+3'&"()*(4*03'##*Q*7'Y(%*>"#&(2(-9'&","3"&=*0(-93$J*[7>0\*,=*5+23$(&".$:,").")?*!(-'")@*U$+2")$:%"2/*8$9$'&:2()&'")")?*[5U8\*O%(&$")#M*ZV/!:=7V/+6M9V*JQPY*d`dc`rd`mKm*[dKNd\M*^mM* 6&'$/3"@*1M*MT/G7V*5U80^*!$4"2"$)2=*6$3$2&"<$3=*Q-9'"%#*7>0*03'##*Q:*!$9$).$)&*U=-9/(2=&$*F"33")?*,=*0=&(&(J"2*H*0$33#M*ZV/K99@A=7V*(QQY*mbdKrmbdb*[dKNd\M*^`M* H()?@*kM*MT/G7V*V)/')2$.*HU8:").+2$.*51:B*#"?)'3")?*').*&=9$*Q*")&$%4$%()*%$#9()#$#*")*5U80^*.$4"2"$)&*-"2$M*+M77/-M5V*JJY*bddrbm^*[dKNd\M*^^M* k'(@*kM*MT/G7V*5U80^*%$?+3'&$#*7>0*23'##*Q*')&"?$)*9%$#$)&'&"()*")*/(#&*.$4$)#$*'?'")#&*")&%'2$33+3'%*9'&/(?$)#M*+M77/-M5V*JJY*bm_rb`L*[dKNd\M*^_M* 0/$3,"@*6M*HM@*!')?@*RM*HM*}*A+'%.'@*AM*I9M<>:A>/#G`=</(:5T=;=9HGT:?:7:TY/




P"&/*)(<$3*#$S+$)2$*%$9%$#$)&'&"()#M*&<=TM:A/0;:V*(JY*NKKLrNKNL*[dKKm\M*_mM* R).%$'&&'@*7M*}*5"$3#$)@*7M*A'99$.*#$S+$)2$*'3"?)-$)&*+#")?*'%&"4"2"'3*)$+%'3*)$&P(%G#E*'993"2'&"()*&(*&/$*7>0*23'##*Q*#=#&$-M*!:=:AN=<9GT:;5*KJY*^NNr^NL*[dKN^\M*_`M* 0$%'-"@*VM*MT/G7V*H/$*2B"(*0')2$%*A$)(-"2#*O(%&'3E*R)*(9$)*93'&4(%-*4(%*$J93(%")?*-+3&"."-$)#"()'3*2')2$%*?$)(-"2#*.'&'M*+GA;M</F:5;=PV*JY*`KNr`K`*[dKNd\M*_^M* A'(@*TM*MT/G7V*Q)&$?%'&"<$*R)'3=#"#*(4*0(-93$J*0')2$%*A$)(-"2#*').*03")"2'3*O%(4"3$#*;#")?*&/$*2B"(O(%&'3M*0;:V/0:>AG7V*OY*93N:93N*[dKNm\M*__M* A($3@*RM*MT/G7V*U(P*4%$S+$)2=*(4*U=)2/*#=).%(-$*'-()?*=(+)?*9'&"$)&#*P"&/*)():4'-"3"'3*2(3(%$2&'3*2')2$%M*+7:AV/2G5T<=MATM<=7V/(MHGT=7V*QY*c__rLN*[dKNK\M*_LM* F)+.#$)@*5M*OM*>M*MT/G7V*!"44$%$)&*/+-')*<'22")$*'.Y+<')&#*9%(-(&$*."#&")2&*')&"?$):").$9$).$)&*"--+)(3(?"2'3*#"?)'&+%$#*&'"3(%$.*&(*."44$%$)&*9'&/(?$)#M*
0;:V/-MHV*OY*Nc^LK*[dKN_\M*_bM* B(.$@*0M@*j/'(@*AM@*6&$")/'?$)@*1M@*F")Y(@*HM*}*F3")-')@*!M*7M*09A*!5R*'#*'*<'22")$*'.Y+<')&M*ILHM<T/-MPV/4G;;:AM5*(TY*`ccr^NN*[dKNN\M*_cM* 5"$3#$)@*7M@*U+).@*IM@*B++#@*6M*}*U+).$?''%.@*0M*7>0*03'##*QQ*$9"&(9$*9%$."2&"<$*'3?(%"&/-#M*K99@A=7=>Y*(KTY*mNcrmdb*[dKNK\M*LKM* 6&$<$)#@*TM@*Z"$#-h33$%@*FM*>M@*Z'3.$)@*OM*}*T(3=@*VM*O$9&".$*3$)?&/*9%$4$%$)2$#*4(%*%'&*').*-(+#$*7>0*23'##*Q*-(3$2+3$#*+#")?*%').(-*9$9&".$*3",%'%"$#M*I@<V/ZV/
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